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Introduction
Occupational diseases have been recognized by the Brazilian Ministry of Health (1, 2) since 2004 and when such diseases specifically affect the musculoskeletal system, they are denominated work-related musculoskeletal disorders (WMSDs) (1) . WMSDs account for most leaves of work (2-6) and compensation costs (3, 4) , both in Brazil and in most industrialized countries (1, (7) (8) (9) (10) . Furthermore, WMSDs can lead to different levels of functional disability, being considered a severe problem within the field of worker health (5, 11, 12, 13) . A WMSD diagnosis is complicated and frequently delayed, as it is based only on patient complaints, which cannot always be verified (13, 14) . This characteristic makes treatment difficult and strongly influences the conduct of workers in and out of the work environment (1, (15) (16) (17) (18) .
Work ability is the result of combined human resources in terms of physical, mental and social work demands, organizational culture and work environment (19) . Reduced work ability is a process of functional aging that should occur concomitant with chronologic aging. However, in some cases, it occurs precociously due to work conditions (2) . Therefore, evaluating work ability in order to identify its premature decline is of extreme importance for the implementation of prevention measures for improving working conditions and avoiding the development of WMSDs (5, 16, 20) .
Although research has found a great prevalence of WMSDs among workers in general, there are no studies investigating the work environment of public higher education institutions. Thus, the present study aimed to investigate, describe and correlate musculoskeletal symptoms and work ability of teaching and administrative staff at a Brazilian higher education institution.
Materials and methods
This was a descriptive and correlational study on the relationship between work ability and musculoskeletal symptoms, among 615 staff members of the Federal University of Alfenas (Unifal-MG), Campus I, Alfenas, in the state of Minas Gerais, Brazil. The study sample comprised 214 professors, 188 administrative technicians and 124 outsourced staff, both men and women, from all work shifts. Of the 615 participants, 90 were lost to sample attrition. Inclusion criteria were being a staff member at the referred institution and willing to participate. Exclusion criteria were having less than a primary level of education and/or being on medical leave of absence or vacation at the time of data collection.
Two self-administered questionnaires were employed: The Work Ability Index (WAI) (21) and the Nordic Musculoskeletal Questionnaire (NMQ) (22) . The WAI was developed based on studies conducted in Finland and was transculturally adapted to Brazilian Portuguese by Tuomi et al. (21) . The translated Portuguese version presented acceptable levels of reliability tested through internal consistency (Cronbach's alpha 0.72) (23) and test-retest with internal consistency of 0.84 (CI 95% 0.78 to 0.88; p < 0.001) (24) . Cultural validation of the WAI for the Brazilian population took place by comparing it to the Medical Outcomes Study 36 -Item short form health survey (SF-36) (23) .
The WAI assesses work ability based on worker self-perception (25) , determined by seven items that investigate ability, health, state of mind and work impairment (13, 21) . The NMQ was developed by Dickinson et al. (22) and was culturally adapted to Brazil by Barros (26) . Both the original and the Brazilian version presented good levels of reliability, confirmed through test-retest, and satisfactory levels of validity (26, 27, 28) . The NMQ was developed with the purpose of standardizing the measurement of reported musculoskeletal symptoms and thus facilitate comparability among studies (28) .
Most of the questionnaires were given in person to each staff member in their respective departments and work shifts. In some cases, when a particular staff member was difficult to find, they were contacted via e-mail. Questionnaires were then given to the department secretaries or sent by e-mail, according to participant preference. All questionnaires were collected a week after delivery.
The data were analyzed using the SPSS version 18.0 (Statistical Package for the Social Science), and R software, version 2.14. A chi-square test was employed and significance was set at 5% to verify differences among the results of the three observed groups (professors, administrative technicians and outsourced employees). The present study was approved by the research ethics committee (protocol no. 019/2010); all participants received information on the objectives of the research and regarding data confidentiality and signed an informed consent form.
Results
The characteristics of the studied sample are described in Table 1 . The results show that most of the assessed sample consisted of internal staff (professors and administrative technicians).
Work ability indexes were heterogeneous among the investigated professional categories, as displayed in Figure 1 . Most staff members presented good and excellent work ability.
In order to assess the regions most affected by pain, the results were analyzed in two subgroups: absent or rare pain and, in the other subgroup, frequent or constant pain, according to each professional category. The results demonstrate that the most affected regions among professors and administrative technicians were neck/cervical region, shoulders, lower back, hips/lower limbs and upper back. Other frequently reported areas by administrative technicians were wrists/hands/fingers. Among outsourced staff, the most reported sites were the lower back, shoulders and hips/lower limbs. Forearms and elbows were the least affected regions in all three groups ( Figure 2) . Table 2 presents the NMQ data and its association with the obtained WAI scores. The results indicate that the presence of pain, regardless of the affected region, interferes with the work ability of staff members. Table 3 displays the relationship between presence of pain, measured with the NMQ, and whether or not participants held other jobs outside the institution. In other words, having an occupation external to the institution did not influence the pain experienced by staff members. 
Discussion
The relationship observed between physical and mental capacity and respective work ability points to the importance of a psychological and biological approach to enhancing adaptation to the work environment. An example of such interaction was described by Silva et al. (29) , who found that the fear generated by potential loss of employment due to illness was a cause of suffering that was not shared with colleagues and, in some cases, not even with family members. In the present research, two of the three groups, that is, professors and administrative technicians, consisted of staff members who were admitted via civil service examinations, which implies professional stability. Such job security may have positively influenced the emotional component and, consequently, work ability, which was good or excellent in 86.78% of the sample population.
Comparing the work ability observed in this study, we cite the work of Freude et al. (30) who found excellent WAI scores in only 3% of secondary school teachers; most of the cases in the study (30) presented good work ability, followed by moderate and poor. It is worth emphasizing that preventive actions for such conditions should be implemented before workers begin the retirement process. Considering the population of administrative technicians, a study conducted by Martinez and Latorre (31) with workers from the same sector found a greater prevalence of excellent work ability, followed by good, consistent with the findings of the present study. Martinez and Latorre (31) also found that work ability results were associated with job satisfaction among staff members, which interfered in their physical and mental abilities.
In terms of the areas most affected by muscle pain among Unifal-MG professors, the results were similar to those of Carvalho and Alexandre (9) , who studied primary school teachers and found a greater occurrence of pain in the wrists/hands, lower back, upper back, and cervical region. Fernandes et al. (11) found a in the workplace, massage therapy and postural orientation) aimed at preventing the development of musculoskeletal symptoms and maintain the levels of work ability found among staff members. Finally, we also suggest a follow-up study to verify the contribution of such preventive action, comparing work ability and musculoskeletal symptoms among the same population after the application of these techniques.
high prevalence of musculoskeletal symptoms among teaching staff, with symptoms in 93% of the teachers in the study. The affected regions also converged, namely the upper back, lower back and cervical region. Carvalho and Alexandre (9) also demonstrated that such musculoskeletal discomfort influenced these workers' quality of life, as a great portion of professionals had sought care from some health professional. The same can be said of the current study, as data crossing between NMQ and WAI results revealed that regardless of the affected region, pain exerted a negative influence on the work ability of staff members.
Regarding administrative technicians, the most affected regions were the neck/cervical, shoulder, lower back, hips/lower limbs, upper back, and wrists/ fingers/hands. Other studies conducted with office workers found that workers reported the neck (20, 32) and shoulders (20) most frequently. De Vitta et al. (15) found that raising awareness among employees regarding the adoption of new postures and the organization of the work environment resulted in reduced frequency of musculoskeletal symptoms. Analysis of the outsourced staff in the present study demonstrated that the most affected sites were the lower back, shoulder and hips/lower limbs. In studies conducted by Martarello and Benatti (33) in a public municipal hospital with hospital hygiene and sanitation staff, the most prevalent pain complaints involved the shoulders, followed by the dorsal region, neck and lower back. Widanarko et al. (8) also reported that workers with high physical demands had a higher prevalence of pain in the neck, shoulders and lower back.
The present study did not corroborate the recurring argument that length of work shift in addition to other jobs can influence work ability due to muscle overload and fatigue, favoring the development of musculoskeletal symptoms. The results obtained did not show any connection between variables. Nonetheless, Fernandes et al. (11) suggested that the high prevalence of musculoskeletal symptoms among female teachers can be related to the "double burden" imposed on this population and emphasized the need for further research in this direction in order to deepen the discussion.
The present study revealed that the work ability of Unifal-MG staff was classified as good or excellent. Therefore, only preventive work is necessary with the purpose of improving or maintaining such rates. The authors recommend that extension projects be implemented (with preventive measures such as exercise
